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OrCPTIvT  AE3TRACT : 

A*  Tfork  completed  during  tlie  pas';  year  involved  fivot  the  extoss&c?  of  the 
f^ve-step  synthesis  by  means  of  thick  S^awine-fi-nothy1  -.2-tait/tns ihicl 
hydrochloride  (vd)  bed  been  prepared.  Ihc  syntl isois  showed  itself  to 
bo  Quite  general*  and  three  additional  substituted  ajrdnoallcanethio) e 
were  ayntlicsined.  Thee©  substances  and  three  intermediate  csirathiolc 
obtained  in  the  procoso  uere  tested  as  aniiradiation  agents  but  more 
not  found  to  bo  significantly  active* 

13#  Investigation  of  possible  reaction  of  acetylene  "with  l-carbethcRy-3- 
pyrrolidone  (VI)  i:no  pursued  *.rith  t!>s  hope  of  f arising  an  intermediate 
acotylanic  c.arbinol  which  would  ultimately  lead  to  on  arainothiol 
\*!?nroin  the  anino  gre up  x;ould  be  part  of  the  heterocyclic  fiva-r^^ed 
ring.  Although  l~c  nrbaikocyu3 -pynr widens  was  prepared  by  a  tires- 
3tep  procedure*  the  ssthed  was  tedious  and  complicated-  Further  *  in 
several  experivente,  the  reaction  with  acetylene  failed  to  rc&terialisoj 
this  phrase  of  tlio  research  wac*  therefore*  discontinued. 

0.  An  inveGtigation  x.*ae  cede  of  the  possibilities  of  forming  asttoothiftla 
from  aminoaikenes  formed  from  Schiff  base#,  l^crtun&tely*  tilers 


intoirsdiates  failed  to  react  with  thiol*  to  produce  the  desired 
sulfide.  Therefore,  after  a  reasonable  period  of  experimentation 
this  project  ms  discontinued. 

In  pert  A,  the  synthesis  of  attinoalkanethiols  ha»  been  described. 

Tiaesc  could  be  considered  to  be  trialkyl-subatitutcd  about  tko  aadno 
and  thicl  functions.  It  uas  thought  to  be  also  interesting  to  ot- 
tercpfc  the  synthesis  of  tetraalhyl-substitutod  compounds  derived  from 
tr ialkyl-s uhs t itute d  intorradiateo*  Although  the  tetrenethyl  c  expound 
mo  of  chief  interest,  the  dimethyl  diethyl  compound  is  being  first 
investigated  because  of  a  quantity  of  tlio  necessary  starting  notorial 
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rcund:  0,  70j*!*;  H,  0625;  S,  ll*052o  3-Benzylthio-3-ethyl-2-pentanone  ( lib )  was 
obtained  from  56,0  g*  (0.50  mole)  of  ethynylcarbinol  lb,  62,0  g*.  (0,50  mole)  of 
</(M.oiuenethiol ,  and  a  catalytic  mixture  of  75  ml*  of  glacial  acetic  acid,  6cU  g* 
of  mercuric  acetate,  5o80  g0  oi «<  -toluenthiol,  and  2  ml,  cf  concentrated  sul¬ 
furic  acid  at  ?0-80°<>  A  yield  of  75*0  g.  (7l*£)  resulted,  b.p*  32-3it°  (0,03  mm.)? 
n2%  1.5391,  0  1.030.  Anai.  Calcd.  for  c,  71.13;  H,  8.53;  S,  13,57. 

Found:  C,  71*33;  B,  3,13;  S,  13*36,  1-Ace  tylcyclohexylbenzylsulfide  (lie)  was 
formed  from  50*0  g,  (OwiiO  mole)  ox  1~*  thynylcyclohsxanol  (Ic)  and  50,0  gt  (OoliC  mole) 
of  -toluenethiol  added  to  a  catalytic  mixture  consisting  of  15C  rrJL  of  glacial 
acetic  acid,  6,1*0  g,  of  mercuric  acetate,  3  ml,  of  concentrated  sulfuric  acid, 
and  5  ml,,  ofcv*  toluene thiol  at  a  reaction  temperature  of  70-30°;  the  yield  was 
62.5  z-  (?3:S)  cf  a  pale  yellow  oil,  b.p,  98°  (0.03  mm.),  n2%  1.5628,  d25  1.095, 

Anal ,  Calcd.  for  C^H  Q0S*  C,  72.50;  H,  8.12;  S,  12.90.  Found:  C,  ?2;5lj 
H,  8 ,13 j  S,  13,11*. 

Formation  of  the  oximes  III  was  accomplished  by  well  established  procedures* 

3-Benzyl  thio-3-:nethyl-2-pentanone  oxime  (Ilia)  was  formed  from  10,0  g*  (0.01*5  mol*) 

of  Ila,  10,0  g.  '0.11*3  mole)  of  hydroxylamine  hydrochloride  and  15«0  g*  of  sodium 

acetate  in  1*0  ml.  of  water;  the  mixture  was  stirred  for  12  hr*  in  a  steam  bath. 

The  product,  9*20  g,  (82*)  was  a  thick,  viscous  oil,  b.p*  110-116°  (0,03  mm,), 

1.5723,  d£5  1.225.  Anal.  Calcd.  for  C^H^NOS:  C,  65.78;  K,  8.07;  «,  13.51. 

Found:  G,  65*91*;  H,  7*99;  5,  13*53,  3-Benzylthio-3-ethyl-2-pen tanone ,  oxine  ( lilt ) 

was  obtained  from  a  reaction  mixture  consisting  of  21**0  g*  (0,039  mole)  oi’  the 

l:eto  sulfide  (lib)  10,0  g,  ( 0,11*5  mole)  of  hydroxylamine  hydrochloride,  and  30  irl„ 

of  pyridine  xihich  was  stirred  overnight  at  room  temperature  and  yielded  20*2  g, 

(H2%)  of  a  pale  yellow  oil,  b.p.  125-125°  (0.1  ram.),  n2^D  1.5552,  <lp  1.225. 

~  ~  "Ti 

/male  Calcd e  for  C^H^NOSt  C,  65.89;  H,  8.1*2;  11,  5.57.  Found:  C,  66.06; 

H,  3r26;  N,  5.91*  Similiarly  obtained  was  1-Acetylcyclohexylbenzlsulfide  oxime  (IIIc) 


fron  a  solution  of  1*3*0  g.  (0*173  mole)  of  lie,  20*0  g»  (0*29  mole)  of 
hydroxlamine  hydrochloride  in  ?0  ml*  of  pyridine  uhich  was  stirred  for  22*  hr0 
A  pale  yellow  oil  was  initial? y  obtained  but  crystallized  upon  standing  over¬ 
night;  re  crystallization  from  methanol-water  yielded  1*0*0  g*  (3B^)  of  white, 
needle-like  crystals,  m.p*  126-127°.  Anal,  Calcd*  for  C^HgjNOS:  C,  68.2*0; 

K,  8,01*;  3,  12*17.  Found:  C,  68.55;  H,  7*75;  S,  12.10* 

Removal  of  the  masking  benzyl  group  succeeded  by  the  well  known  hydrogen- 
olysis  procedure  using  sodium  and  liquid  ammonia,  resulting  in  the  formation 
of  w'-thioloximes  (IV)  in  good  yields.  3-MethyI-3-thioI-2-pentanone  oxine  (IVa) 
was  obtained  by  the  addition  of  8.00  g.  (0.35  atom)  of  sodium  metal  to  a 
solution  of  31 *0  g.  (0.13  mole)  of  Ilia  in  500  ml.  of  liquid  ammonia.  Extrac¬ 
tion  with  ether  and  subsequent  distillation  yielded  11*. 2  g.  (7 lit)  of  a  colorless 
oil,  b„p .  6? -70°  (0.05  ran.),  n2?D  1.1021,  0.593.  Anal.  Calcd.  for  CgO,  KOS: 

C,  ijS.olij  H,  8„89;  5,  21.73.  Found:  C,  U3.75;  H,  8.7l»;  S,  21.60. 

Similiarly,  3»Sthyl-3-thiol-2-pentanonQ  oxime  (IVb)  was  obtained  from 
12*, 5  (0.63  atom)  sodium  metal  added  to  a  solution  of  50.0  g*  (0o20  mole)  of 

Illb  in  709  ml*  of  liquid  ammonia.  Anal.  Calcd*  for  C^H^NOS;  C,  52.lt;;  H,  9., 37; 

S,  19.83*  Pound:  C,  52.15;  H,  9*10;  S,  20.10.  1- Ace tylcylohaxane thiol  oxime  (IVc) 
was  obtained  in  like  manner  from  a  solution  of  2*6.0  g.  (0.17  mole)  of  oxime  Illc 
in  500  ml.  of  liquid  ammonia  to  which  12.0  g.  (0.1*5  atom)  of  sodium  had  been 
added;  yield,  17*1  g.  (57#)  of  white  crystals,  m.p.  99-100°.  Anal.  Calcd.  for 
c8Hl5KOS;  c>  H>  sf  18. $0.  Pound:  c>  ?5.57;  H,  8.1*6;  S,  l8a!ile 

The  three  thiol  oximes,  (IVat  b,  c)  just  described  were  submitted  for  test  as 
-orostiective  antiradiation  agents. 

The  reduction  of  the  thiol  oximes  IV  to  the  desired  aminoalkanethiols  V  was 
carried  out  with  lithium  aluminum  hydride,  2-Amino-3-methyl-3-pentanethiol  (Ya) 


wa3  formed  by  reaction  of  a  I5o0  g6  (0.10  mole)  of  IVa  with  3*00  g*  lithium 
aluminum  hydride;  yields  6*50  g*  {66%) ,  b* p*  55-58°  (0*06  mm*),  n2%)  1*5003, 
dj#  0*998*  Anal*  Calcd*  for  CgH-^NS:  C,  5Ii*08;  H,  11*35;  N,  10*15*  Found: 

C,  53*95;  H,  11*61;  N,  10*23* 

2Wtmino"3-ethyl-»3“pentanethiol  (Vb)  was  prepared  by  the  action  of  2*00  g* 
(0*05  mole)  of  lithium  aluminum  hydride  on  8.00  g*  (0*05  mole)  of  IVb;  yi.eld, 
!i.50  go  (622),  hot).  fc0-l»5°  (0.03  mm.),  n2%  :.5lli9,  d2?  1.015.  Anal.  Calcd. 
for  C7H17KSt  C,  57.09;  H,  11.61*;  S,  21.77.  Founds  C,  57.23;  H,  11.5l; 

3;  22 „ Oil »  'Jhe  corresponding  hydrochloride  was  prepared  from  a  solution  oT 
1*00  g<>  (6<»8  mmoles)  of  Vb  in  2 5  *1.  of  anhydrous  ether  into  which  dry 
hydrogen  chloride  was  introduced;  yield,  990  rag*  (79%),  m.p*  175-176°  (dec..)* 
Anal*  CfJ.cd*  for  CyH^ClKS:  C,  ii5*76;  H,  9.87;  Cl,  19.28*  Found:  C,  1:5*92; 

H,  9.9U;  Cl,  19*09* 

A  mixture  consisting  of  1*00  g.  (5.1:0  mmoles)  of  Vb  and  10  ml,  of 
cyclohexanone  was  heated  until  a  homogenous  solution  was  obtained*  Cooling 
and  the  addition  of  20  ml*  of  anhydrous  ether  gave  5-ethyl-li * 5*’dimethyl-2~ 
spirocyclohexylthiazolidine  hydrochloride  as  a  white  precipitate,  n*p* 

232~23>4°  (dec*)*  Anal*  Calcd*  for  C^H^CINS:  C,  59.16;  H,  9,57;  S,  12*16* 
Pound:  C,  59.02;  H,  9.1*6*  S,  12*25. 

lA l«»Aminoethyl )  ~cycIohexanethlol  hydrochloride  (Vc )  was  formed  from 
35*0  g,  (0*20  mole)  of  IVc  in  100  ml*  of  tetrahydrofuran  and  33*5  g.  (0*8  mole) 
of  lithium  aluminum  l^dride  in  liOO  ml.  of  tetrahydrofuran;  yield,  22*0  g*  (69%) 
of  a  colorless  oil,  b9pc  85-90°  (0.06  nu»)  A  1.00  g*  (6*30  mole)  sample  was 
placed  in  20  ml*  of  anhydrous  ether  and  dry  hydrogen  chloride  was  introduced 
to  yield  960  mg.  (7?<),  m*p.  135-136°.  Anal.  Calcd.  for  CgH^CltfS:  C ,  1:9*11; 
Ii,  9o27;  Cl,  18.11.  Found:  C,  1:8.95*  H,  9.39;  Cl,  17.93. 
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f  cassation  of  thiaz  olid  ire  derivatives  of  these  aminoalleane  thiols 


dGnonstL-ated  conclusively  that  tl»  amino  and  thiol  groups  uere  on  adjacent 
ccurbon  atoae. 

3#  It  iiad  been  thought  tliat  there  would  be  little  difficulty  in  carrying  cub  the 
reaction  faetasen  acetylene  and  ln:arbetlic^“3“K/rrolidcnc  (71)  -  tfc is  derivative 
carrying  tiie  carbethoocy  group  on  tho  nitrogen  wa 3  to  be  ecployed  as  the  free 
pyrrolidcr.e  ic  unstable.  The  desired  intermediate  VI  could  be  ayntheoicod  in 
good  yie Id  but  t!«  procedures  involved  were  unwieldy.  Because  of  this  and 
since  reaction  of  this  compound  with  acetylene  failed  in  a  nunber  of  uxpsri- 
acntal  atteaptfl,  this  work  was  discontinued. 
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C.  To  investigate  the  addition  of  thiol,  to  subetitutsd  allyl  /train*.  <*.  their 

acyl  derivative.,  vinylna^ieaium  bromide  ua.  eat»ed  to  react  vith  Tl-betwyliderj;- 

aniline  to  yield  3-pb0nylaiino-3-phanyl-l-jrcpene  (VII) 

H^-CHHgBr  RSH  9&Z 

Cglgm-nCtfz  - *•  HjsC— CHCfUKCgH^  -]*■+■  RSCH-CHTIK^ 


vn 


Ac^O 


HgC^UHOT— m 
C6% 
vm 


oc_  ms 

rsh  _  Jr J 

- #+*  RSCH-CffiJCgftj 

&h‘  iocn. 


7ixyl.Bgne.ium  bromide  for  the  preparation  of  ^ntom^n^o-VEfaenvl-l-rL-opere  (VTQ 
vaa  obtained  frm  12.16  g.  (0.5  g.  atom}  of  magnesium  turning  in  130  rl.  of  d.-y 
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tatre&ydrof^rai,  a  trace  cf  iodir*>  and  93*9  g*  (0.5  mole)  of  vinyl  bromide 
±i  (&  *iL;  of  tetrahydrofur&n*  To  the  vinylnagnesiuo  bromide  was  added  90.6  g. 
(0.5  role)  cf  II~ben*ylidsreaniline  dissolved  in  ICO  ml.  of  dry  tetr  ahydr  ofuran . 
T.:e  crlx^ure  was  stirred  at  room  temperature  overnight  and  then  heated  under 
ri 5 flux  :!or  h  hr.  The  salt  was  decomposed  by  pouring  it  onto  a  mixture  of  ice* 
saturated  anmordua  chloride  and  concentrated  annenium  hydroxide.  After  re¬ 
moval  of  ether,  tho  residue  was  distilled  under  reduced  pressure;  yield  57-9 
K>  (55£>,  b.p.  100-101°  (0.05  BE.),  1.60l£,  d^3  1.0500.  Anal.  Caled. 

£cr  C,  06.09;  II,  7.22;  II,  6.69.  Fooidt  C,  06.U5;  H,  7.3l»;  «,  6.92. 

T*:e  acetyl  derivative  7IH  ua?  prepared  free  J>00  mg*  (2.1*  moles) ,  *>  ml.  cf 
acetic  anhydride,  and  9  g*  of  sodium  acetate  in  25  nl.  of  voter*  After  re- 
crystallisation  from  cyclohexane,  390  mg.  (6f>£)  cf  colorless  crystals  wsre 
stained,  aup.  137-9-138°.  Anal.  Caled.  for  C1TH17n0i  C,  8l.2li|  H,  6.8lj 
11,  9-9?«  Found*  C,  61.1*9*  H,  6.6 lj  K,  5.1*CL 

Shsn  tils  procedure  of  Ipatieff  [7.  !<•  Ipatieff,  N.  Pines,  snd  Bc  S. 
Friedman,  J.  An.  Chem.  Soc.,  80,  2731  (1938)]  for  addition  of  thiols  to 
alike nes  was  followed  for  either  a-toluensthiol  or  thiolscetfc  acid,  a  couplets 
tack  of  success  was  experienced.  If  addition  were  attempted  under  pressure  with 
sulfur  as  a  catalyst,  again  tlm  results  vers  negative.  Similar  negative  results 
were  obtained  with  the  acetyl  derivative.  Also,  neither  of  these  substances 
would  add  the  elements  of  mater  or  hydrogen  bromide.  Further  experimentation 
was  therefore  abandoned. 

Dr  From  tr inlkylHst&stitutod  im^aptoethylasdnes,  it  seamed  to  he  a  natural  ex¬ 
tension  to  attempt  the  synthesis  of  tetraalkyl-substltuted  xrreaptoethyl* 
ai  lines *  The  transformations  contemplated  are  outlined  as  follows  t 
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lira  storting  notarial  DC  is  a  readily  available  inienaadiate  fir  on  the 
irmti^ois  cf  2-arino- J-othyl-3-pent«wthiol  (Vb)  *  Although  tetrerjct^l- 
usrcuptcatsylcccifm  was  of  primary  interest,  HU  yam  •elected  ss  the  initial 
objects  as  a  quantity  of  2£  wc*  available  to  work  withe  Ifethylnegnesiur 
iedide  routed  sscothly  with  Ia  to  yield  the  hydbrsry  sulfide  X,  Tte  olefinic 
sulfide  XI  obtained  instead  If  the  reaction  adLxture  was  distilled  with  a 
trace  cf  iodine.  The  Ritter  reaction  vith  acetonitrile  is  not  boing  studied 
in  respjet  to  both  X  and  XT  as  the  mothod  of  proceeding  to  the  juiterncdiste  XXX. 

3  ~  3c rsyl  thlo-3 -e thy l-2-T)entanol  (X)  was  ferned  fro©  z«tiyl- 
oigneaiua  iallrie,  prepared  fro©  ID.®  g.  (0.07?  nolo)  of  methyl  iodide  in 
ID  si,  of  anhydrous  ether  added  to  1.0  g.  (0.0?5  g.  atce)  cf  rasgpesiun 
turnings*  in  35  ol*  of  anhydrous  ether,  and  11*0  g*  (0.05  ©ole)  of  3~beiwylthio- 
3~stbyi-2-pantancoe  (IX)  in  12  d.  cf  anhydrous  ether.  After  removal  of  ether, 
the  residual  oil  vas  distilled  giving  3.60  g.  (70f!)  of  a  yellov  liquid;  b.p. 
96-98°  (0.025  i».),  t£*  I.5I1O7,  1.1800.  Anal.  Calcd.  for  C^n^OS; 

C,  71.665  H,  ?.22j  S,  12.75.  Found:  0,  71.SOj  H,  9.3lj  S,  12.JO.  3-P*nsylth5.c- 
3  ^thyl-2-scthyl-l-yentene  (XI)  was  produced  wten  a  reaction  nixture  frea  X 
u?3  vne'ied  with  saturated  aociun  carbonate  solution  and  then  distilled  trader 


*cdueoci  pressure  in  the  presence  of  a  trace  of  iodine  to  give  a  £($  yinlrt; 

.  r>v  .‘6-00°  (0.025  mil.),  tijZ  1.5338,  1.0000.  Anal.  Calcd.  for  C]$n2;St 

C,  yb.Bt't  H.  °.U6i  S,  13.68.  Pound*  C,  77.03|  H,  $>.5?}  S,  13.70. 


